Abstract. The aim of this paper is to describe and reflect on an interactive research approach used to address the challenges on how to improve product introductions, the part of the product realization process associated with the transfer of a product from product development to serial production. In the interactive research approach, research results as well as improvement of practice are given equal importance. The collaboration between researchers and practitioners therefore addresses both the focus and the process of the change. The approach includes four main iterative steps: 1) mapping/diagnosis, 2) feedback of results, 3) participation in development activities, and 4) follow-up/evaluation. The paper reports findings from interactive research in one company within office product industry and one company group, consisting of three company units within the engine industry. Preliminary findings indicate that the participating companies afterwards work in a more structured way with product introductions and that the employees have gained deeper knowledge about product introductions as well as experienced the advantages of working across functional boundaries. Furthermore, the interactive research approach is suitable to run projects from an ergonomics perspective as it focuses on developing both practice and theory, it is human-centered, and it emphasizes broad participation from practitioners.
Introduction
Company success includes efficient product introductions to reach set targets on cost, quality, and volume in time [1] . A product introduction is here defined as the period when the new product or product version is transferred to production, and the product and production system are adapted to each other [2] . Activities include how easy it is to produce the product, development of the production system and ensuring production [3] . Product introductions involve several groups of employees from different departments and may therefore be considered a large-scale complex work system. It is common that a number of more or less unexpected events need to be handled, why a product introduction often is characterized by fire-fighting activities [4, 5] . This situation leaves little time for reflection and learning [6] . As product introductions today have an increasing frequency [7] , high demands are put on the organization as well as how individual competences are utilized in the organization [8] .
This paper reports findings from the ongoing fouryear interactive research project KNOP -Learning and Competence Driven Product Introduction for Swedish Manufacturing Industry. The project aims at identifying and developing learning, work methods, new ways of collaboration, and management practices that strengthen innovation capability and collective competence in relation to product introductions.
The specific objective of this paper is to highlight and reflect on the interactive approach between researchers and practitioners chosen to address the challenges on how to improve the PI process.
Interactive research approach
Interactive research is an action-learning methodology, in which different actions are carried out to solve problems in practice [9] . In the interactive research approach research results and improvement of practice are regarded as equally important. The approach includes four main steps: 1) mapping/diagnosis, 2) feedback of results, 3) participation in development activities, and 4) followup/evaluation. In the case of the project KNOP which focuses on learning in relation to product introductions, the approach may be illustrated as in Figure 1 . Learning 
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Follow-up/ evaluation In the mapping/diagnosis phase, qualitative interviews with different groups of employees are performed to learn about the initial status of the company/organization. The result of the mapping is a picture which the researchers then feed back to the participating company/organization for discussion. The definition and analysis of problems are performed jointly by the practitioners and the researchers. Based on the discussion a number of possible development activities are brought forward and selected. The development activities may overlap each other and new development activities may occur throughout the change process. The companies have full responsibility for driving the development activities and any related change processes. These are supported by the researchers through regular discussions about the progress as well as possible investigations made by the researchers. At the end, a follow-up takes place through interviews to evaluate what has occurred in the company throughout the project.
In the approach theoretical and practical knowledge are developed in interplay. The collaboration between researchers and practitioners constitute a common platform through which knowledge is developed [9] [10] [11] . The research process is thereby related to practice in the company operations. By interlinking research and practice in this way learning is made possible for both researchers and practitioners, learning which is based on a mutual interest to interpret, understand, develop and suggest different strategies and activities in the ongoing research.
Case study companies and data collection
Case study companies
The interactive research was carried out in one company producing office products (Company Office) and a company group, consisting of three company units, working with vehicle engines (Company Engine A-C). For an overview of the case companies, see Table 1 . 
Data collection
Data were collected through qualitative interviews throughout the project's different phases. Semistructured interviews with different groups of employees who were involved in product introductions were carried out. The respondents consisted of operators, production engineers, production leaders, testers, process planners, project leaders, engineering designers, purchasers and managers.
For the initial mapping/diagnosis phase, 93 individual interviews were held in total at all companies. There were two main topics in the interview guide: "product introductions" and "learning and competence". The first topic included various aspects related to product introductions, such as different types of product introductions in the participating company units, co-operation and organization, work procedures and routines, problems and problem handling, need for support and improvement suggestions. The second topic included questions about need for current and future competence, learning, acceptance of individual ideas, and utilization of competence and experience.
During the development activities, both individual and group interviews were held, depending on what was suitable in the different activities. All development activities were related to product introductions and learning from different perspectives, so the interview topics reflected this variety of perspectives.
At the ongoing follow-up/evaluation phase, semistructured group interviews were held with employees with different tasks related to product introductions. The interview topics included current status of how product introductions were run, learning and competence utilization in relation to product introductions, and the respondents' view of the research project KNOP.
Results
Mapping/diagnosis and feedback of results
The mapping showed that a typical product introduction was characterized by strong time pressure, numerous changes in late phases and difficulties to get material and components in time. There were a few key persons who were identified as very important in carrying through the product introductions. Furthermore, there were limited possibilities to prepare production for the new product. For example, prototypes were not taken through the production flow, why any mismatches were not identified in advance. The interview results were categorized into five main themes: 1) Organization and management, 2) Collaboration, 3) Working methods, 4) Problems and problem solving, and 5) Competence development. These main themes were considered by the authors as conditions for learning and utilization of competences in relation to product introductions.
Feedback to Company Office
The feedback of the results from the initial mapping was held at a workshop at the Company Office for discussion and planning of the future work. The researchers presented each of the five themes above. Thereafter, the participants were divided into groups to discuss the following issues:
What part of the results from the mapping was expected or unexpected? What are the development needs in relation to product introductions at the company? Prioritize the proposed development activities and suggest a time range for implementation (one year, three years or longer?).
Feedback to Company Engine units
In the case of the Company Engine, the results of the initial mapping were presented and discussed in a workshop with representatives from the three company units. First, the researchers presented the results of the mapping, highlighting one of the five themes at a time. For each theme, all three company units' results were presented in a way that allowed a comparison and showed any similarities and differences. After the presentation and clarification of the picture which had evolved through the mapping, the company representatives were placed in crossorganizational discussion groups to identity possible development activities, see [12] for earlier reporting of this process.
Based on the identified development activities, the following four areas were prioritized: i) increased organized collaboration between purchase, production and product development, ii) securing human resources initially in a project, iii) increased use of pro-active methods such as Design for Assembly, Process Failure Mode Effect Analysis (Process FMEA) and common access to information on the internal web-site, and iv) organization of forums for sharing experience. The workshop constituted the first time ever that production and product development jointly discussed product introductions.
Development activities
General picture
There were different types of development activities run in the participating companies. Some in-volved activities run by the companies themselves and with regular feedback to the researchers, while others constituted in-depth studies of certain ongoing projects at the companies to highlight different issues related to product introductions. Examples of topics for development activities included:
The development and/or use of an overall project model for both product and production development Development of professional project leaders Improved documentation and project follow-up Collaboration between purchase and product development Communication between product development and production Follow-up on specific ongoing product introductions
One specific development activity at Company Office
One of the development activities at Company Office involved a real-time investigation of a product introduction in order to highlight the work procedures and evaluate the newly adopted overall project model. This specific product introduction was particular in the sense that it involved a product from the highquality segment. Furthermore, for the first time product development was to be performed in Sweden and direct industrialization in a Chinese subsidiary company. Normal procedure was to industrialize the product in Sweden first and after achieving a stable production to transfer production to China. The product introduction was followed through the perspectives of several groups of employees; project management, product development, marketing and sales as well as different functions at the Chinese subsidiary company, including local project management as well as product and production development.
The researchers' investigation and evaluation of the specific product introduction demonstrated that the intercultural differences and the lack of understanding added to the complexity of the product introduction and that there was a lack in regarding all actors in the two companies as part of a joint work system in relation to the product introduction.
Follow-up/evaluation
The project KNOP is currently in the followup/evaluation phase. The results of the follow-up interviews are being analyzed and will be fed back to each company for reflection of what has occurred during the project and to discuss future activities. These individual company workshops will take place during the autumn/winter of 2011. Preliminary results show that the participating companies have made organizational changes and work in a more structured way with the aid of project models, which may contribute to more efficient product introductions. The preliminary findings also show that the employees have gained deeper knowledge about product introductions and experienced the advantages of working more integrated across functional boundaries.
Sharing experiences across companies
Except for the mapping and development activities carried out in the Company Office and the Company Engine units, the researchers also organized joint cross-company workshops with different themes. After the initial mapping there was one workshop for the participating companies to get to know each other and learn about each others' selected development activities. The second cross-company workshop had the specific theme "Interfaces and boundary crossing for learning in relation to product introductions". At the end of the project a final workshop is planned to highlight and discuss the final results of the interactive research.
In addition to the workshops held within the project KNOP, there was also a workshop held with Company Office and a company outside the project. This workshop took place within the earlier described specific development activity and highlighted the participating companies' mutual interest in the theme "Development and production in collaborationSweden and China".
Discussion
The initial mapping in the project KNOP showed that a typical product introduction in the participating companies was characterized by strong time pressure, numerous changes in late phases and other difficulties, which supported earlier research describing the fire-fighting character of product introductions [4] [5] [6] .
This study as well as earlier studies demonstrate that product introductions are strongly characterized by the challenge to solve multiple practical problems, why a research approach also focusing on these prac-tical issues were found suitable by the researchers. The action-learning methodology [9] was found specifically suitable as the project aimed at developing learning in relation to project introductions to strengthen the participating companies' future ability to organize product introductions.
The chosen approach in the project followed the conventional approach of initial mapping/diagnosis, feedback of results, participation in development activities, and follow-up/evaluation. Especially, the development activities constituted an iterative process, in which development activities were selected by the companies, fulfilled and new activities identified. These development activities sometimes overlapped each other and needs for new activities emerged throughout the project. This approach allowed a great deal of flexibility for both researchers and the participating companies to identify and pursue possible activities to learn about and improve the product introduction process.
Another advantage of the interactive research approach is that it proved to be easy to explain to the practitioners. This may sometimes be challenging in relation to research projects.
The interactive research approach offered common arenas for learning between practitioners and researchers. These included feedback sessions, workshops and meetings regarding the development activities. Between these meetings the practitioners worked in the field of practice in pursuing the development activities. At the same time the researchers pursued work in the academic field with analyses, development of theoretical perspectives and/or models, and syntheses of the topic of the project, in this case product introductions. These separate worlds constituted different arenas for learning, the results of which were fed back to each other in the joint arenas.
Product introductions constitute large-scale work systems, involving several groups of employees and often development and/or implementation of new technology. There is a challenge to organize these in an efficient way to support both the individuals and ensure good systems performance. From an ergonomics perspective, this project has mainly focused on organizational ergonomics (macro-ergonomics).
Ergonomics projects are human-centered and involve practice at work and/or human interaction with for instance technology. With the aim of striving towards human involvement in ergonomic changes, the interactive research approach was very suitable. The approach focused on developing practice as much as theory. Furthermore, it was based on full involvement by the practitioners being responsible for carrying through the development activities. These aspects indicate that interactive research may be suitable for a variety of fields within ergonomics.
Conclusion
The study indicates that the participating companies afterwards work in a more structured way with product introductions and that the employees have gained deeper knowledge about product introductions as well as experienced the advantages of working across functional boundaries. Furthermore, the interactive research approach allows for flexibility throughout the project and learning for both practitioners and researchers at different arenas. From an ergonomics perspective, the approach is also suitable as it focuses on developing both practice and theory, it is human-centered, and it emphasizes broad participation from practitioners.
